Anti-complement Activity of Constituents from the Stem-Bark of Juglans mandshurica
successively. The EtOAc-soluble fraction (90 g) was chromatographed on a column of silica gel (1 kg : 3400, 1700, 1610, 1540, 1455, 1355. UV l max nm (log e): 216 (4.9), 278 (4.5).
Enzymatic Hydrolysis of 2, 3, and 4 Naringinase (100 mg) was added to a suspension of 2, 3, or 4 (each 10 mg) in 50 mM acetate buffer (pH, 5.5) and the mixture was stirred at room temperature for 3 h. The reaction mixture was extracted with EtOAc (20 ml) and evaporated to dryness. The each residue was chromatographed on silica gel eluting with CHCl 3 -MeOH (1 : 0→8 : 2) to give kaempferol (2a), quercetin (3a), and myricetin (4a Anti-complement Assay A diluted solution of normal human serum (complement serum, 80 ml) was mixed with a gelatin veronal buffer (GVB 2ϩ , 80 ml) with or without sample. Each sample was dissolved in DMSO, and it was used as negative control. The mixture was pre-incubated at 37°for 30 min, after which sensitized erythrocyte (sheep red blood cells, 40 ml) was added. After incubation under the same conditions, the mixture was centrifuged (4°C, 1500 rpm) and the optical density of the supernatant (100 ml) was measured at 450 nm.
11) Tiliroside and rosmarinic acid were used as positive controls.
12) Anti-complement activity was determined as a mean of triplicate measurements and expressed as the 50% inhibitory concentrations (IC 50 ) values from complement-dependent hemolysis of the control. 13) RESULTS AND DISCUSSION The human complement system plays an important role in the host defense system against foreign invasive organisms, i.e. viruses, bacteria, and fungi, as well as an external wound. Its effects are normally beneficial to the host, but it can also cause adverse effects depending on the site, extent, and duration of complement activation. 14) Activation of the system may lead to pathologic reactions in a variety of inflammatory and degenerative diseases such as multiple sclerosis, systemic lupus erythematosus, Sjogren syndrome, dermatological disease, rheumatoid arthritis, and gout. 15) As part of an ongoing program of research in our laboratory to detect natural products with anti-complement activity, the inhibitory properties of compounds from the stem-bark of J. mandshurica were investigated. Repeated column chromatography of the EtOAc-soluble fraction of the MeOH extract of J. mandshurica on silica gel, ODS, and Sephadex LH-20 led to the isolation of four flavonoids (1-4) and two galloyl glucoses (5, 6). These compounds were identified as taxifolin (1), afzelin (2), quercitrin (3), myricitrin (4), 1,2,6-trigalloylglucose (5), and 1,2,3,6-trigalloylglucose (6) by comparing their spectral data to those previously reported (Fig. 1) . 8) Furthermore, kaempferol (2a), quercetin (3a), and myricetin (4a) were obtained from afzelin (2), quercitrin (3), and myricitrin (4), respectively, by enzymatic hydrolysis.
The compounds 1-6 isolated were tested for their anticomplement activity and the results obtained are summarized in Table 1 (IC 50 values (Figs. 2, 3) . On the other hand, taxifolin (1) and myricitrin (4) were completely incapable of inhibiting complement activity. Furthermore, kaempferol (2a), quercetin (3a), and myricetin (4a), which were obtained from compounds 2, 3, and 4, were also evaluated for their anti-complement activity. Kaempferol (2a) exhibited weak anti-complement activity with an IC 50 value of 730 mM, while quercetin (3a) and myricetin (4a) were inactive in this assay system. These results demonstrate the role which the number of hydroxyl groups on the B-ring of 3,5,7-trihydroxyflavone may play in structure-activity relationships: it seems that the inhibitory potencies of 2 (2a), 3 (3a), and 4 (4a) against anti-complement activity increased in inverse proportion to number of free hydroxyl groups on the B-ring of 3,5,7-trihydroxyflavone. These data agreed with the anti-complement properties of apigenin and its glycosides (apigenin 7-O-glucoside, apigenin 7-O-rutinoside), and luteolin and its glycosides (luteolin 7-O-glucoside, luteolin 4Ј-Oglycoside) isolated from Ligustrum vulgare and Phillyrea latifolia. 16) Of the compounds tested, 1,2,3,6-tetragalloylglucose (6) was found to be the most active compound with an IC 50 of 34 mM in this assay system. Comparing the galloylglucoses (5, 6) with flavonoids (1) (2) (3) (4) shown that the galloyl group might increase anti-complement properties. This result is supported by the anti-complement activity of 1,2,3,6-tetragalloylglucose (6; IC 50 , 34 mM), which was found to be more potent than 1,2,6-trigalloylglucose (5; IC 50 , 136 mM) against the complement system. 
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